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We are developing a whole-edge kinetic code for edge-
lasma transport and turbulence

Prototype

1D Space / 2D Velocity
Collisions and Streaming

( parallel kinetic 2D Space / 2D Velocity
transport ) Fokker-Planck Code

( neoclassical
transport - orbit

loss ) ( kinetic/fluid
turbulence )

» Initial development being supported by LLNL LDRD exploratory funds

«  We seek community input and collaborations
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Joint work with surface & plasma groups is providing
a model of edge plasma impurities

Impurities in the edge plasma are important for power balance

Carbon plate
MD and kinetic

MC simulations for

sputtering W=
~10 cm
Output Near-surface carbon

Multi-parameter tz
for C, CH, sputter

yield

Widely varying
length scales

~ nm

Plasma flux

plasma transport and
chemistry for DT plasma
P ~10 m I

C transfer rate ’.
Output Multi-charge state

Multi-parameter C-ion fluid transport in

table for transfer whole edge region
fromCH,to C

Output

C-ion charge-states in edge
coupled to GK code
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e PIC iOIlS, Boltzmann—PIC hybrld I Electron Phase Space — Ion Phase Space
clectrons

* Electrons above specified
threshold treated as particles —
retains kinetic effects, Monte Carlo
collision model
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* Boltzmann species collisions based

on f(E) Current-driven 1D DC discharge runs up to 100 times faster

than full PIC model.
Based on Cartwright et al., Phys. Plasmas 7, 3252 (2000).
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Summary

* Fueling of NSTX by strong gas puffing is a plausible solution, but
midplane temperatures are suppressed

« Detailed 2D coupling between UEDGE and WBC is possible, but some
issues still need to be worked out, .e.g,

— difference between meshes, i.e., WBC -> flux-surface mesh
— irregular sputtering coefficient often observed in UEDGE iteration
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